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Effects of Ethanol Mixing Ratio on Spray Characteristics
of Triplet Impinging Injector

In-chul Lee*, Jong-hyun Kim**, Ja-ye Koo***

ABSTRACT

Spray characteristics of a unlike triplet injector were investigated experimentally. Spray
images and SMD of droplet were measured to evaluate the spray characteristics injected by
liquid/gas combinations. G-L-G(Gas-Liquid-Gas), L-G-L(Liquid-Gas-Liquid) type of injector
were used by changing the gas and liquid feed lines. The SMD graph shows that the
droplet sizes decrease in the out of radial direction at a fixed gas Reynolds number. The
SMD value of decreasing tendency shows that the more ethyl alcohol ratio increase, the
more SMD value decrease.

Key Words : Triplet impinging injector(3% &% ¢12¥), Impinging angle(Z&2}),
Impinging distance(Z& A 2]), L-G-L(Liquid-Gas-Liquid), G-L-G(Gas-Liquid-
Gas), SMD(sauter mean diameter)
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Fig. 1

Schematic of injector system

Table 1 Test environment conditions

Density, kg/m 997 806
Surface tension, N/'m | 00727 0.0240
Weinia(X10°) | 24~22 | 04~14
Re,,;, (x10%) 17~3.1
Air at 989 kPa and 298k ;
p, = 1.18kg/m’, p, =18.5x10"%kg/m « s
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Fig. 3 Schematic of Injector

Table 2 Design Parameters of Injector

% No

EA No.1 No.2
Lori / dori
{D=1 .?n mmmtllole) 4.09 4.09
Lori / dori 777 444
{D=0.9 mm hoie} . '
orifice length{mm)
at D=1.1 mm 45 45
orifice length{mm]) 7 4
at D=0.9 mm
Impinging distance(mm) { 6.0 6.0
Impinging angle (°) 60 30

Lo = orifice length
dory = orifice diameter
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Fig. 4 Spray angle of G-L-G type graph
under constant air pressure.
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Fig. 5 Spray angle of L-G-L type graph
under constant liquid pressure.
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Fig. 6 Spray photos of water and ethyl alcohol 100% at L-G-L type nozzle
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Fig. 7 Spray photos of various ethyl alcohol ratio at L-G-L type nozzile
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